[The role of signal transduction systems in the regulation of the production and secretion of hCG (alpha, beta) by cultured human choriocarcinoma cells (BeWo)].
The BeWo cell line, derived from choriocarcinoma, produces and releases human chorionic gonadotropin (hCG) and its alpha- and beta-subunits. The authors have already reported that cAMP and EGF stimulated the production and secretion of hCG and its subunits by cultured BeWo cells. Therefore, in order to elucidate the role of signal transduction systems (cAMP-A-kinase system, DG-C-kinase system and Ca(2+)-calmodulin system) in the regulation of hCG (alpha, beta) synthesis by human choriocarcinoma cells, effects of cholera toxin (CT), an activator of adenylate cyclase, phorbol 12-myristate 13-acetate (PMA), a protein kinase C activator, and Ca2+ ionophore A23187, an activator of Ca2+ modulation on hCG (alpha, beta) production and secretion by BeWo cells cultured in a serum-free condition were evaluated. Immunoreactive hCG alpha, hCG beta and hCG in the media and cultured cells were measured by each homologous RIA for hCG alpha, hCG beta and hCG, respectively. Addition of CT at a concentration of 100 ng/ml into the medium caused extreme increases in the cellular levels of hCG alpha, hCG beta and hCG together with remarkable increases in hCG alpha, hCG beta and hCG levels in the medium. This stimulatory effect of CT was first observed on the increase of hCG alpha levels in cultured BeWo cells and medium at 3h, then observed on the increase of hCG beta levels at 6h and was last detectable on the increase of hCG levels in the cultured cells and medium at 12h. Addition of PMA at a concentration of 100 ng/ml into the medium caused an increase in the cellular and medium levels of hCG alpha, hCG beta and hCG shortly (3h) after the exposure to PMA. Addition of A23187 at a concentration of 100 ng/ml into the medium caused a slight increase in hCG alpha levels in the medium at 6h without accompanying the increase in those cellular levels. When added together, PMA potentiated the stimulatory effect of CT on hCG alpha, hCG beta and hCG levels in the cultured BeWo cells and medium, while PMA did not potentiate the effect of A23187 in this experimental condition. These findings suggest that cAMP-A-kinase system plays a major role in the signal transduction of hCG (alpha, beta) synthesis and secretion by BeWo choriocarcinoma cells, and that DG-C-kinase system interacts synergistically with cAMP-A-kinase system in the regulation of hCG (alpha, beta) synthesis and secretion by BeWo cells. Ca(2+)-calmodulin system appears to participate in the regulation of hCG alpha secretion without affecting the synthesis of hCG (alpha, beta) in BeWo cells.